Abstract: Virtualization and cloud 
III. Cloud Computing Characteristics
The essential characteristics of cloud computing can be elaborated as follows [4 
IV. Cloud Computing Concepts & Benefits
A. Below is a list of cloud computing environment attributes, describe how those attributes are realized to provide business advantages, so that the business advantages of cloud computing have been defined. With emphasis on performing the following tasks: a. Virtualization: IT resources can be shared between many computing resources (physical servers or application servers). Provide more efficient utilization of IT resources and reduce hardware cost through resource consolidations and economies of scale. Lowering total cost of ownership and improving asset utilization. b. Provisioning: IT resources are rapidly provisioned (or de-provisioned) based on consumer demands.Reduce IT cycle time and management cost. c. Elastic scaling: IT environments scale up and down by any magnitudes as needed to satisfy customer demands. Optimize IT resource utilization and increase flexibility. d. Service Automation Management: IT environments that provide the capability to request, deliver, and manage IT services automatically. Reduce IT operational costs by automating the processes used to deliver and manage a cloud computing environment. e. Pervasiveness: Services are delivered through the use of the Internet and on any platform. Improve customers' experience by enabling services to be accessed from anywhere, at any time , and on any device. f. Flexible pricing: Services are tracked with usage metrics to enable multiple payment models. Improve cost transparency and offer more flexible pricing schemes.
V. Cloud Computing Building Blocks
The cloud computing model is comprised of a front end and a back end. These two elements are connected with the help of a network or the Internet. The front end allow the user to interacts with the system; the back end is the cloud itself. The front end is composed of a client computer, or the computer network of an enterprise, and the applications used to access the cloud. The back end provides the applications, various devices, computers, servers, and data storage that creates the cloud of services. 
VI. Virtual machine monitor (VMM)
The virtual machine monitor (VMM) provides the means for simultaneous use of cloud facilities (see figure 1 .2). VMM is a program on a host system that allows one computer to support multiple, identical execution environments. From the user's point of view, the system is a self-contained computer which is isolated from other users. In reality, every user is being served by the same machine. A virtual machine is one operating system (OS) that is being managed by an underlying control program allowing it to appear to be multiple operating systems. In cloud computing, VMM allows users to monitor and thus manage aspects of the process such as data access, data storage, encryption, addressing, topology, and workload movement. [13] 
VII. Cluster Computing
Cluster computing it's a group of computers connected to each other and work together as a single computer. These computers are often linked through a LAN. [8] The clusters came to existence for the high need for them, because the computing requirements are increasing in a high rate and there's more data to process, so the cluster has been used widely to improve performance. [9] The cluster is a tightly coupled system, and from its characteristics that it's a centralized job management and scheduling system. All the computers in the cluster use the same hardware and operating system, and the computers are the same physical location and connected with a very high speed connection to perform as a single computer. The resources of the cluster are managed by centralized resource manager. The cluster is single owned, to only one organization. Its interconnection network is a high-end with low latency and high bandwidth, the security in the cluster is a login/password-based, and it has a medium level of privacy depends on users privileges. It has a stable and guaranteed capacity. The self healing in the cluster is Limited, it's often restarts the failed tasks and applications its service negotiations are limited, and the user management is centralized. [8, 11] The cluster computing is usually used in educational resources, commercial sectors for industrial promotion & Medical research. [2, 8] 
VIII. Cluster Computing Characteristics
The essential characteristics of cluster computing can be elaborated as follows [12] 
IX. Grid Computing
Grid computing is a combination of resources from multiple administrative domains to reach a common target, and this group of computers can distributed on several location and each a group of grids can be connected to each other. [2, 14] The need of access to additional resources and the collaborating between organizations leads to the need for grid computing. [6] Grid environments are extremely well suited to run jobs www.iosrjournals.org 58 | Page that can be split into smaller chunks and run concurrently on many nodes. The grid is a loosely coupled systems and from its characteristics that it's a distributed Job Management and scheduling, the computers in the grid are not required to be in the same physical location and can be operated independently, so each computer on the grid is concerned a distinct computer, the computers in the grid are not tied to only on operating system and can run different OSs and different hardware, when it comes to a large project, the grid divides it to multiple computers to easily use their resources. The grid is multiple owned, it could be owned by several companies. Interconnection network is mostly internet with high latency and low bandwidth. The security in the grid is public and private based on authentication and mapping user to an account. And it has limited support privacy, its capacity is not stable, it varies, but it's high. The self healing in the cluster is Limited, it's often restarts the failed tasks and applications. its service negotiations are based on service level agreements, and the user management is decentralized.[2,14,15] The grid computing is usually used in predictive modeling and simulations, engineering design and automation, energy resources exploration, medical, military, basic Research and visualization. [14] 
X. Difference in Architecture Of Cloud And Grid Computing
When viewed in a broader sense both cloud and grid computing look like one and the same thing but if we study minutely then we can see the difference between them very clearly as explained below:
Figure 2: Grid computing and Cloud computing Architecture [21, 22] Business Models: While in grid business models are usually based on bilateral agreements between academic institutions, provision of resource in clouds requires more differentiated business models. Currently, we observe several types of business models ranging from resource providers who only provide computing resources (e. g., Amazon), over SaaS providers who sell their own resources together with their own software services (e. g., GoogleApps, Salesforce.com) to companies that attempt to run a mixed approach, i. e., they allow users to create their own services but at the same time offer their own services (Sun N1 Grid, Microsoft Azure) [24] . Resource Management: Resource management represents another major difference between grids and clouds. While grids rely on batch systems, utilization of virtualization technologies represents the resource management solution for the clouds. Resource Provision Models: Grid resource provisioning models are based on virtual organizations where the relationships are established offline. In clouds usage of SLAs, compliance, and trust management is essential. Resource Availability: In grids resource sharing relies on the best effort manner, sometimes resources are not available and sometimes there are plenty of resources which are idle. Clouds rely on massive elasticity in clouds. Challenging issues in clouds are to find the balance between wasting resources due to the virtualization overhead and standby modes of devices on the one hand, and pooling of resources to facilitate efficient consumption of resources and reducing energy consumption on the other. Let us differentiate two technologies on basis of features side by side. The difference between cloud and grid computing is given below in tabular form [22] [23]
XI. Utility Computing
Utility Computing refers to a type of computing technologies and business models which provide services and computing resources to the customers, such as storage, applications and computing power. 11.1 Architecture of utility computing: It depends on the devices of the users and the providing company for the utility service.And similar to the architecture of the cloud.
Advantages of utility computing:
Here are some benefits of utility computing such as that the client doesn't have to buy all the hardware, software and licenses needed to do business. Instead, the client relies on another party to provide these services. It also gives companies the option to subscribe to a single service and use the same suite of software throughout the entire client organization. And it offers compatibility of all the computers in large companies.
[18] 11.3 Disadvantages of utility computing: There's some issues are considered as disadvantages such as reliability which means the service could be stopped from the utility computing company for any reason such as a financial trouble or equipment problems. Also utility computing systems can also be attractive targets for hackers, and much of the responsibility of keeping the system safe falls to the provider [18]
XII. Conclusion
In this paper, we have presented a detailed comparis on the different computing models like cluster computing, grid, utility computing and cloud computing. We believe a comparison such as this can help to understand, share and evolve infrastructure and technology within, across, and accelerate Cloud Computing from early prototypes to production systems. When it comes to grid and cloud computing, the two are often seen as the same computing paradigm under different names. In this paper, we sought to separate grids from clouds and provide a side by side comparison in how they are works, advantages disadvantages and what services are offered. In a word, the concept of cloud computing is becoming more and more popular now a days. Now cloud computing is in the beginning stage. All kinds of companies are providing all kinds of cloud computing service, from software application to net storage. We believe cloud computing will become main technology in our information life. Cloud has owned all the conditions. Now the dream of grid computing will be realized by cloud computing. It will be a great event in the IT history. Grid and cloud computing appears to be a promising model focusing on standardizing APIs, security, interoperability, new business models, and dynamic pricing systems for complex services. Hence there is a scope for further research in these areas.
